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Searches for Axions and
Axion-like Particles
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Gammas convert to 
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not

EBL model 
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Violations of Lorentz Invariance

• At sufficiently high energies, and with sufficiently long free paths, 
photons will decay if GUT theories break Lorentz Invariance
• No photons will survive above                                                                                   

an energy of Eγ for a GUT scale                                                                                       
of ELIV

(n)

• n=1 if GUT violates CPT

• n=2 if GUT conserves CPT

• Also produces energy-dependent                                                             
time lag on photons from transients

For more, see Albert+, PRL 124, 131101 (2020)
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